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Abstract 
An insufficient cellular immune response seems to be criti-
cal for the immunopathogenesis of chronic hepatitis B 
virus infection. We have previously demonstrated no 
differences of T-lymphocyte subsets in blood between 
inactive hepatitis B e antigen (HBeAg) carriers and 
patients with HBeAg-negative chronic active hepatitis 
B. This study investigated the peripheral blood cyto-
kine profile in patients with HBeAg-negative chronic 
active hepatitis B infection (Group A, n  = 21) and 
inactive HBeAg carriers (Group B, n  = 13). Serum cy-
tokines [interferon (IFN)-γ, tumor necrosis factor-α, 
interleukin (IL)-1b, IL-4, IL-12, IL-10, IL-2, IL-5, IL-8] 
were analyzed by using flow cytometry. Patients with 
chronic active disease presented with significantly 
decreased levels of IFN-γ and IL-10 compared to inac-

tive carriers (P  = 0.048 and P  = 0.008, respectively). 
In HBeAg-negative chronic active hepatitis B patients, 
a significant negative correlation of IFN-γ levels with 
serum hepatitis B viral load was noted (P  = 0.021). In 
conclusion, patients with HBeAg-negative chronic ac-
tive hepatitis B and HBeAg inactive carriers display a 
different cytokine profile. Decreased Th1 response ob-
served in patients with chronic active hepatitis B could 
be implicated in the persistence of virus replication and 
ongoing progression of liver disease. 
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TO THE EDITOR
Chronic hepatitis B (CHB) is a highly heterogeneous dis-
ease regarding the levels of  virus replication, liver disease 
activity and humoral responses. Hepatitis B virus (HBV) 
is not directly cytopathic for the infected cells and the 
host immune response, mainly the T-cell-mediated, plays 
a pivotal role in the immunopathogenesis of  hepatitis 
B[1,2]. To date, there are only limited studies examining 
the immune responses in hepatitis B e antigen (HBeAg)-
negative CHB, which is the main type of  CHB in Greece 
and other Mediterranean countries. In a recent study, 
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investigating T-lymphocyte subsets in peripheral blood 
and liver tissue of  patients with HBeAg-negative CHB, 
we demonstrated evidence of  an insufficient cellular im-
mune response that might be critical for the ineffective 
virus clearance and liver damage in CHB[3]. However, 
no differences in T-lymphocyte subsets in blood were 
detected between inactive HBeAg carriers and patients 
with HBeAg-negative chronic active hepatitis B. There-
fore, the question of  how most HBsAg patients are 
able to maintain a low replication level and mild liver 
inflammation (inactive carriers), while a number of  them 
develop chronic active hepatitis with an enhanced HBV 
replication level and severe liver damage, remains unan-
swered. The present study was focused on this specific 
question, investigating the produced cytokine profiles in 
patients with HBeAg (-) chronic active HBV infection 
and chronic inactive HBsAg carriers. 

The study enrolled twenty-one patients with posi-
tive serum HBsAg for at least 6 mo, positive serum 
HBV DNA with high viral load (> 20 000 copies/mL), 
measured at least twice in a period of  12 mo, and ami-
notransferase levels higher than twice the upper normal 
limits, who were not currently treated nor had ever been 
treated with any antiviral agent (HBeAg-negative chronic 
hepatitis B - Group A) and thirteen patients with posi-
tive serum HBsAg for at least 6 mo, undetectable HBV 
DNA and normal serum aminotransferase levels (in-
active carriers - Group B). All HBV infected patients 
were HBeAg negative, anti-Hbe positive and anti-HDV 
negative. Exclusion criteria were the presence of  de-
compensated cirrhosis, HBV/HBV co-infection, alcohol 
abuse, human immunodeficiency virus or human T-cell 
lymphoma virus infection, any immunosuppressive 
treatment and other liver diseases, such as drug hepato-
toxicity, α-1 antitrypsin deficiency, Wilson’s disease, he-
mochromatosis, autoimmune hepatitis and liver cancer. 
Liver biopsies were obtained only from the patients with 

positive serum HBV DNA and elevated liver enzymes 
and were indicative of  chronic active hepatitis B infec-
tion. In each biopsy, several histological features were as-
sessed and finally, the hepatitis activity index was applied 
and the architectural grade recorded[4].

Blood tests were obtained before the initiation of  
any kind of  treatment and analyzed for serum amino-
transferases with an automatic Olympus AU 640 system 
(Olympus, Rungis, France), whilst serum HBV DNA 
load was assessed with the real time fluorescent quantita-
tive polymerase chain reaction method (real time PCR), 
with a lower limit of  detection of  about 1000 viral 
genome copies/mL. Serum cytokine levels [interferon 
(IFN)-γ, tumor necrosis factor-α, interleukin (IL)-1b, 
IL-4, IL-12, IL-10, IL-2, IL-5, IL-8] were evaluated by 
using a commercially available Flow Cytomix Human 
Basic Kit Assay (Bender MedSystems, Vienna, Austria), 
following the manufacturer’s instructions. Quantitation 
measurements were performed by flow cytometer instru-
ment FC 500 and accompanying CXP Software (Beck-
man Coulter, Calif, United States). Flow Cytomix Pro 
2.3 Software was used to perform calculations (Bender 
MedSystems). Standard curves for each cytokine were 
generated with manufacturer-supplied reference analyte 
(pg/mL concentrations). Statistical analyses were per-
formed using the Mann-Whitney U test since data was 
not normally distributed (Shapiro-Wilk Test). Correla-
tion between paired variables in patients with HBeAg (-) 
chronic active hepatitis B was estimated by a non-para-
metric Spearman correlation test. In all cases, a P-value 
of  less than 0.05 was considered as significant.

Patients’ characteristics, serum aminotransferases and 
HBV DNA levels are shown in Table 1. Inactive HBV car-
riers (Group B) had significantly increased production of  
IFN-γ and IL-10 cytokines compared with HBeAg-negative 
chronic active hepatitis B patients (Group A) (P = 0.048 
and P = 0.008, respectively, Table 2). In HBeAg-negative 
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Table 1  Characteristics of hepatitis B e antigen--negative chronic active hepatitis B 
patients and asymptomatic hepatitis B virus carriers

Parameters
Group A
(n  = 21)

Group B
(n  = 13) P  value

Males (%) 12/21 (57) 7/13 (54)   NS
Age (yr) 44 (19-60) 39.5 (32-47)   NS
HBV DNA (c/mL) 1.25×106 (0.04×106-3×106) < 1000   N/A
ALT (IU/L) 90 (73-108) 32 (22-39)  < 0.001
AST (IU/L) 85 (69-102) 28 (17-39)  < 0.001
Histopathology N/A
HAI score
    Category A 2 (1-4)
    Category B 0 (0-1)
    Category C 2 (0-3)
    Category D 3 (1-4) 
    Total score 7 (4-13)
Stage 2

Data expressed as median (min-max), upper limit of normal for both aminotransferases: 40 IU/L. 
Group A: Hepatitis B e antigen--negative chronic active hepatitis B patients; Group B: Asymptomatic 
hepatitis B virus carriers. NS: Non-significant; NA: Not applicable; HBV: Hepatitis B virus; ALT: Ala-
nine amiotransferase; AST: Aspartate aminotransferase; HAI: Hepatitis activity index. 



chronic active hepatitis B patients, a significant negative 
correlation between serum HBV viral load and IFN-γ pro-
duction was noted (Figure 1), whilst no correlation existed 
between IFN-γ and alanine amiotransferase levels.

This study demonstrates that patients with HBeAg 
negative chronic hepatitis B display a different cytokine 
profile depending on the degree of  viremia and liver 
inflammation. A potential limitation of  the present 
study is the relatively small number of  patients included. 
According to our results, HBsAg inactive carriers dis-
played a strong production of  IFN-γ (Th1 type immune 
response) and IL-10 (Th2 type immune response) in 
peripheral blood compared to patients with HBeAg-neg-
ative chronic active hepatitis B. Both Th1 and Th2 T-cells 
mediate humoral and cellular immunity able to neutralize 
HBV by antibodies and inhibit HBV replication through 
cytokines[5]. Therefore, we can speculate that HBsAg 
inactive carriers suppress HBV replication through their 
capability to produce the Th1 type antiviral cytokine 

IFN-γ. In support of  this theory, we demonstrated a 
negative correlation between IFN-γ and the levels of  vi-
remia in chronic active hepatitis B patients; however, the 
other side of  the coin might be that the continuing pres-
ence of  viral load in serum could induce an impairment 
of  IFN-γ[6-8]. Normal aminotransferases levels in HBsAg 
inactive carriers might indicate that IFN-γ promotes 
viral clearance through non-cytolytic mechanism(s)[9-11]. 
Alternatively, it could be explained by a counterbalanc-
ing effect of  the observed increased production of  
IL-10 (Th2 type cytokine) on the excessive Th1 action, 
although IL-10 exerts a regulatory effect on Th2 type 
response as well[9-11]. 

In conclusion, this study demonstrates that T-cell im-
munity is functionally impaired in chronic active hepatitis 
B patients. In addition, an inverse correlation was shown 
between the increase of  one of  the major determinants 
of  Th1 response (IFN-γ cytokine) and the decline of  
HBV load in blood samples of  patients with chronic ac-
tive hepatitis B. These findings suggest that impaired im-
munity could be associated with the persistence of  HBV 
load and the elevation of  serum aminotransferases in 
patients with active disease. On this basis, we are tempted 
to speculate that not only drugs with antiviral potency 
but also immunomodulating agents that can restore T cell 
function might be effective for a successful treatment of  
chronic HBV infection. 
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Table 2  Cytokine levels in hepatitis B e antigen-negative chronic active hepatitis B pa-
tients and asymptomatic hepatitis B virus carriers
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Figure 1  Correlation between serum-interferon-γ levels and viral load in 
patients with hepatitis B e antigen (-) chronic active hepatitis B. IFN-γ: 
Interferon-γ; HBV: Hepatitis B virus.
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